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$G$ $(a_{i}|i\in \mathbb{Z}_{n})$ :
1. $\Pi_{i=1}^{n}a_{i}=\mathrm{i}\mathrm{d}_{G}$
2. $\{\Pi_{=j}^{j+l}\dot{.}a_{i}|1\leq j\leq n, 0\leq l\leq n-2\}$ $n(n-1)$
$G$
$G$ $.n(n-1)+1$
[ $\{\Pi_{i=1}^{j}a_{i}|1\leq j\leq n\}\subseteq G$ [
$G=\mathbb{Z}_{m},$ $m=7,13,21$
(1, 2, 4), (1, 2, 6, 4), (1, 5, 2, 10, 3) {1, 3, 0},
{1, 3, 9, 0}, {1, 6, 8, 18, 0}
3
[1]
3.1. $X$ $G$ $X\cross X$
$G$ $X$ $(X, G)$
( T
)
1. $1_{X}:=\{(x, x)|x\in X\}$ $G$
2. $G$ $g$ $g^{*}:=\{(x, y)|(y, x)\in g\}$ $G$ o
3. $G$ $d,$ $e$ AdA $G$
$A_{d}A_{e}= \sum$. $f\in c$ a&fAf $A_{f}$
$f\in G$
$\{Af\}f\in G$












3.2. $H$ $G$ $\bigcap_{h\in H}h\subseteq X\cross X$
$H$ $X/H=\{xH|x\in X\}$
$xH$ $x$ $G$ -
$d-e\Leftrightarrow\exists x,$ $x’,$ $y,$ $y’\in X;(x, y)\in d,$ $(x’, y’)\in e,$ $x’\in xH,$ $y’\in yH$
$G$
$G//H:=\{g^{H}|g\in G\}$ $g^{H}$ $g$
$(X/H, G//H)$ $(xH, yH)\in g^{H}$ $(x, y)\in g$ [
$(X, G)$ $H$








3.3. $(X, G)$ $G//H$
$H$ $(X, G)$ (meta-thin)
$G’$













$p^{3}$ r $\mathrm{A}\mathrm{a}$ ?
$p$






r $C_{p}\cross C_{p}$ $G//N$ $K$
$u,$ $v\in N$ $\langle u, v\rangle=N$ $\mu\in \mathbb{Z}_{p}$
$N$ $B_{u,v}^{\mu}$
$B_{\mathrm{u},v}^{\mu}:=\{(u^{\alpha}v^{\beta}, u^{-\beta+\mu}v^{\gamma})|\alpha, \beta, \gamma\in \mathbb{Z}_{\mathrm{p}}\}$ .
$B_{u,\tau/}^{\mu}$ $M_{u,v}^{\mu}$ o
$M_{u,v}^{\mu}M_{w,z}^{\nu}=\{\begin{array}{l}J_{p^{2}}\mathrm{i}\mathrm{f}\langle v\rangle\neq\langle w\rangle pM_{u,z^{1/\nu}}^{\delta}\mathrm{i}\mathrm{f}w=v^{\epsilon}\mathrm{f}\mathrm{o}\mathrm{r}\epsilon\in \mathbb{Z}_{p}\end{array}$
$\delta=\mu(-b+\nu)/(\epsilon a)$ $u^{\mu}=v^{a}z^{b/\epsilon}$
$u\in N\mathrm{x}K$ $t_{u}$ $\tilde{N}$
$t_{\mathrm{u}}:=\{(v, w)|wv^{-1}=u\},\tilde{N}:=\{t_{u}|u\in N\}$ .
$\{k\dot{.}|i\in \mathbb{Z}_{n}\}$ $K$
in$=1k.\cdot=\mathrm{i}\mathrm{d}_{K},$ $|\{\Pi_{=j}^{j+l}.\cdot h. |1\leq j\leq n, 0\leq l\leq n-2\}|=n^{2}-n$.
$i\in\{1,2, \ldots, n\}$ $N$ $(v_{i}|i\in \mathbb{Z}_{n})$ $\{v.\cdot|i\in$
Z $n$ $H$
$i\in\{1,2, \ldots, n-1\}$ $\mathbb{Z}_{p}$ $(\delta_{ik}|k\in K)$
$(v_{i}|i\in \mathbb{Z}_{n})$ $(\delta_{k}.\cdot|k\in K)$ $N\cross K$
$\{g_{i}|1\leq i\leq n-1\}$ [
$g:\subseteq\cup.t_{\mathrm{u}},g_{i}\cap(Hk\cross Hk:u\in Hhk)=B_{v\dot{.},v}^{\delta}.\cdot k.\cdot+1$






$j\in \mathbb{Z}_{n}$ $l\in\{0,1, \ldots, n-2\}$ $N\cross K$
$g[j,j+k]$
pk-lAg[j,j+k]=\Pi ji jkAg.$\cdot$ .
[ $S:=\{\mathit{9}[j,j+k]|1\leq j\leq n, 0\leq k\leq n-2\}$
g ,$j+k$] $\in S$ $t_{u}\in\{t_{\mathrm{u}}|u\in\langle v_{j}(v_{j+k})^{-1}\rangle\}$ &
$N\mathrm{x}K$ g ,$j+k$] $tu$
$A_{g[j,\mathrm{j}+k]^{t_{u}}}=A_{g[j,j+k]}A_{t_{u}}$ .
[ $L:=\{\Pi_{i=j}^{j+l}h. |1\leq j\leq n, 0\leq l\leq n-\cdot 1\}$




$G:=\tilde{N}\cup\{h_{k}|k\in K-L\}\cup$ $\cup$ $\{\mathit{9}b,j+k]^{\partial}u|u\in\langle vj(vj+k)^{-1}\rangle\}$
$g[j,j+\mathrm{k}1^{\in S}$
$L:=\{\Pi_{=j}^{j+l}\dot{.}k:|1\leq j\leq n, 0\leq l\leq n-1\}$ . $G’\simeq N$
$G//G’\simeq K$ $(N\mathrm{x}K, G)$
6
r
6.1. $(X, G)$ $p$- $|X|>1$
$(X, G)$ $h\in G$ AgAh=AhA
$g\in\{g\in G|n_{g}=1\}-\{1_{X}\}$





$(X, G)$ fusion (fusion [1]
) $\mathcal{X}_{p}$ $\mathbb{Z}_{p}$ $n$
r $(\mathrm{Y}, H)$
$(\mathrm{Y}, K)$ fusion $\mathrm{A}\mathrm{u}\mathrm{t}(Y, K)\leq \mathrm{A}\mathrm{u}1(\mathrm{Y}, H)$
$\mathrm{A}\mathrm{u}\mathrm{t}(X, G)$ r $\mathrm{A}\mathrm{u}\mathrm{t}(X, G)$
$\alpha$ $(x, x^{\alpha})$ $G$
r
$p$ 7
$N=\langle u\rangle\cross\langle v\rangle\simeq C_{p}\cross C_{p\text{ }}K=\langle\xi\rangle\simeq C_{p}$ $K$
$(\xi, \xi^{2}, \xi^{-3})$ $N$ $(u, v, uv)$ 4
$g_{1},$ $g_{2}$
$\{t\in N|n_{t}=1, A_{g1}A_{t}=A_{t}A_{g1}\}=\langle uv\rangle$
$\{t\in N|n_{t}=1, A_{g2}A_{t}=A_{t}A_{g2}\}=\langle u\rangle$ $\{t\in N|n_{t}=$
$1,$ $A_{g}A_{t}=A_{t}A_{g}$ for each $g\in G$ } $=\{1x\}$ .
[1] P.-H. Zieschang, An Algebraic $\mathrm{A}\mathrm{p}\mathrm{p}\mathrm{r}\mathrm{o}\mathrm{a}\mathrm{c}1_{1}$ to Association Schemes,
Lecture Notes in Mathematics 1628, Springer, 1996.
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